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Exploration for the Carlin-type Gold Deposits and Its Potential to Korea
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Abstract Based on the characteristics of Carlin-type gold deposit in Nevada district, a potential in Korea is evalu-
ated to the Yemi area where is structurally controlled by folds and trust fault. The fault of high angles are com-
bined with a more permeable rocks such as the Yemi breccia and laminated silty limestone. The pattern of
enrichment factors for Tl, Sb, As, Ag, Pb, Zn, Cu, Mo and W of limestones in the southern area are geochemi-
cally similar with those reported from the Carlin-type gold deposit. Moreover, the oxygen and carbon isotopes show
a hydrothermal alteration is widely developed in this area. According to the result of geophysical interpretation, sta-
ble isotope, alteration mineralogy, geochemical study, and geological structure, this mineralized zone may be
extended to the NE direction, so a detailed systematic exploration is required to identify this alteration zone.

Key words : Carlin-type gold deposit, alteration zone, enrichment factor, carbon and oxygen isotope, Yemi area
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Fig. 1. Geological map shown sampling site of the study area.
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Fig. 2. Result of lineament analysis from shaded relief map.
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Fg. 3. Rose diagram for result of analysis of lineament from
satellite image. (A) frequency rose diagram; (B) total length
rose diagram.

Fig. 4. Iso density map of lineament analyzed from lineament
of relief map and trust fault.
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Fig. 5. (A) Aero magnetic map, and (B) Aero gravity map of the Yemi geological sheet.
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Table 1. Descriptive statistics of chemical composition of major elements in samples from the study area.

Elements  SiO, ALO; TiO, Fe03 MnO MgO CaO Na,0 K,0 P05 LOI" Total

Mean 1632 474 042 274 003 397 3663 0.3 225 0.1 33.16 100.51

Duwibong Fm.? median 1159 308 021 180 003 147 3758 0.3 153 009 3555 99.62
(No.3):6)' Std. Dev 12.19 3.81 047 240 002 655 1256 003 18 009 942 159
Min.® 540 143 003 064 001 088 2222 008 063 002 2053 99.28

Max.9 3345 968 1.09 631 005 1733 5168 0.16 495 024 43.85 102.65

Mean 2130 639 037 228 002 460 3197 028 251 0.1 3049 10031

Jeongseon Fim median 2280 655 023 148 002 202 2884 015 224 0.05 30.04 100.08
(No=11) © Std.Dev. 1291 474 041 244 001 502 1130 043 192 010 1000 125
Min, 484 084 001 0.15 000 054 1854 010 021 001 17.85 98.71

Max. 3762 1297 113 711 005 17.02 5242 156 568 029 4181 102.78

Mean 2199 570 021 173 002 692 30.83 0.3 239 0.05 3099 100.95

Makgol Fm. median 1218 234 005 070 001 259 3249 0.12 1.19 003 3828 100.61
(No.=33) Std. Dev. 2004 599 028 200 0.02 6501 1614 0.1 261 005 13.64 1.98
Min. 485 097 001 0.6 000 0.8 028 004 014 001 255 9759

Max. 66.84 1990 0.83 657 0.10 1895 5160 068 945 020 44.16 104.82

Mean 2285 599 031 217 0.02 808 2783 0.10 248 0.09 30.66 100.58

Yemi Breccia median 1503 3.04 009 056 001 835 3126 0.10 152 004 37.12 100.54
(No.=21) Stsl. Dev. 17.64 585 047 341 0.04 589 1366 005 239 0.10 13.18 1.87
Min. 510 139 002 022 000 084 057 000 047 001 3354 97.03

Max. 59.18 1939 1.89 1240 021 1830 4815 021 875 036 44.05104.26

D LOI: Loss of Ignition; 2 Fm.: Formation; 9 No.: Number of samples; ¥ Std. Dev.: Standard Deviation; > Min.: Minimum value; ¢

Max.: Maximum value

Table 2. Descriptive statistics of concentration of trace elements and heavy metals in samples from the study area.

Sample Ag As Ba Bi Cu Pb Tl Zn Sb Mo w
Mean 1.75 29.03 353.72 036 43.58 24.62 8.17 7098 1.35 238 211.30
Hongjeom Fm. Median 1.31 19.28 292.46 029 4086 21.20 4.79  59.66 1.26 096 115.62
(No.=7) Std. Pev. 0.77 2659 143.61 026 1051 1222 13.09 40.08 0.57 2,67 196.14
Min. 1.13 486 220.72 0.19 3279 9.61 072 3544 0.58 0.44 1.94
Max. 299 7020 57734 095 6375 43.78 3749 137.18 2.07 7.89 521.93
Mean 048 13.12 92.14 0.16 40.29 3.80 0.65 3041 0.53 0.78 24.02

Duwibong Fm. Median 0.50 1396 9593 0.11 39.87 391 024 2520 0.47 080 16.51
(No.=3) Std. Pev. 0.09 643  45.00 0.09 2985 0.23 0.81 2323 0.10 026 16.19
Min. 0.38 631 4536 0.11 10.66 3.53 0.13 1023 0.46 051 1294
Max. 0.56 19.09 135.13 026 7036 3.95 1.58 55.80 0.64 1.03 4260
Mean 0.72 16.14 147.73 0.12 3557 6.17 030 32.80 0.84 1.05  23.77
Jeongseon Fm. Median 0.71 4.72  109.68 0.12  37.60 5.33 020 27.66 0.70 091 19.88
(No.=15) Std. Pev. 025 26.82 110.69 0.04 1457 2.38 020 1497 0.52 0.51  19.16
Min. 0.29 147 33.89 0.06 17.75 2.50 0.08 5.80 0.25 0.41 6.66

Max. 1.06 10434 443.80 0.19 6514 1252 0.78 58.48 2.03 2.16 78.61
Mean 5.99 9.14 239.00 049 3918 10.49 029 39.53 0.83 143 3233
Makgol Fm. Median 1.08 6.63 246.74 036 34.60 5.65 022 28.17 0.58 132 2228
(No.=34) Std. Pev. 27.45 837 119.64 044 16.04 22.68 027 3739 0.70 059 37.54
Min. 0.74 1.18 66.59 0.13  20.21 3.26 0.10 6.33 0.27 0.67 5.48
Max. 16131 4221 48248 193 87.03 134.53 1.56 201.85 3.18 296 20336
Mean 0.85 8.04 103.44 245 4898 13.71 0.70 2634 2.68 096 4133
. . Median 0.88 4.78 100.47 0.15 33.06 7.88 028 23.58 0.77 092 3512

Yemi Breccia

(No=21) Std. pev. 033 893 6282 1037 8675 15.68 132 1553 6.69 044 41.64
Min. 0.31 0.70 12.73 0.06 9.59 3.05 0.10 5.58 0.29 033 6.23
Max. 1.59  37.67 22922 4768 42409 6231 5.07 6690 3133 1.82 196.62
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Fig. 6. Enrichment factors of lime stone sampled from the Yemi area. (A) Duwibong Formation; (B) Jeongseon Formation;
(C) Makgol Formation; (D) Yemi Breccia. Open square: mean vatue; open circle: median value.
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Table 3. Descriptive statistics of carbon and oxygen stable isotopes of limestone sampled from the Yemi area (unit in %o).

Sample 5*CVPDB 3'*OVPDB 5'*0vSMOwW"
Mean 2.69 8.87 22.06
_ » Median 227 -8.82 22.10
D“W‘bo?)g_gm' Std. Dev.? 1.01 0.29 0.30
(No.7=3) Min.9 -3.84 9,18 2173
Max.9 -1.96 -8.60 22.33
Mean 1.97 1222 18.60
Median 2.10 1148 19.36
eonscon Zm Std. Dev. 065 243 250
(No=13) Min, -3.04 -15.90 1481
Max. -1.08 872 22.20
Mean -2.51 -11.54 19.31
Median -2.30 -11.40 19.44
Makg‘i?;m' Std. Dev. 111 1.58 1.63
(No=30) Min. -5.52 -15.58 15.13
Max. -1.09 -9.05 21.87
Mean -2.50 -11.87 18.96
, . Median 251 1126 19.59
Yemi lirggc‘a Std. Dev. 0.77 236 243
(No=20) Min, 3.92 41827 1237
Max. -1.15 -8.30 22.64

'?The values of VSMOW were calculated by using below equation; §'*0ygmow=1.03091 X 8"30yppst30.91 %o;
2 Fm.: Formation; > No.: Number of samples; 4 Std. Dev.: Standard Deviation; ¥ Min.: Minimum value; 9 Max.: Maximum value

5130v-PDB (%o)

X Bansong s
BDuvibong Fa *
" |AJeongseon Fa

[ | Mdakzol Fn Altered carbonates
F |®Yeni Breccia

L — A A A 1

10 15 20 25
. 18

3 "Ov.smow (%)

-6
Fig. 7. Variation diagram for stable isotope oxygen vs. carbon of lime stones according to the rock formation sampled from
the Yemi area.

= 15.18~21.87 %0, 7] ZhEe] BC ghe 392~ (Fg. 7.
-1.15 %0, 0= 12.37~22.64 %2 WHE HoT}
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5.1. Y F4e XA

u|=e] “1go]E 2] (Great Basin) 4ol $X]
23 Fde 571 A de 7170Edel B
s)glem, North American Cordillera®] d¥-%-o|
Axlo] E¥E3chHofstra and Christensen, 2002). =
oke AEA eiggelr A3 dEUST 43]F A
9 Zoln, Z(Carlin), E2E M| (Post/Betze) F4t
=3 2L gPE PFe F2 AT aEry =
W E v}9EIZ[Roberts Mountain Formation}s# X3
u] x| Z(Popovich Formation) RYo= FA4HA
(Evans, 1980). 298 344 AHKHRA MdLEH
dargo] b AU Gl s FAdE A
B Az} @202 wet EEs, o] AAs E
2 FAF) glo] FAHoR A FASE] AUtk =

ook

e - A

L 298

g Ao FAAL H343 BE R HE Y
F2A FAS sk, Fsie] YA Heje E
2= 2Ful(feeder zone)@A 1zt (high angle)ll ¢
F AR AEEEEAT duE) RSl 34
ek T2EMA #Aks) o] vt & FAe 9T
FAE 7 we FEEY Foidst dEE
(Arehart e al, 1993; Leonardson and Rahn, 1996),
AE Ao F7HH R Fapdlo a3 2
o] FuhE|yl® gt} SR IHe et 2 £
Exo] 283 247 U] oM F2 IEHT,
Fpido] B Grgke) sl AkEE

Z3ro] 218 (Qinling)#t 7201Z$-(Guizhou) A|liA
AEEE gREe F34e Edololar]e] HAYE
Zoro @ 3 YA uk gk Bodo] "lir|eh ZAE o}
71¢] gHzo g gawe] XL 3t ofF B4

& Yues Fep) EE 1 olF w5 94 el

Table 4. Comparison between characteristics of mineralization and depositional condition of the Taebaegsan area and Carlin-type

deposits in southwest China and Nevada (modified Park et al., 2004; Hu ef al., 2002; Hofstara et al-, 1999; Lee and Park, 1996).

Characteristics

Nevada

China

Taebaegsan area

Host rocks

Relation to coeval plu-
tons

Deposit control

Age of deposits

Alteration

Ore and gangue miner-
als

Residence of gold

Homogenization temp.
Salinity

pH

Source of HO

Gold deposition

Calcareous marine sedimentary
rocks

No consistent spatial or genetic
relationship

Intersections of near vertical
faults and fractures with perme-
able reactive strata and locally
low angle faults

Mid-Tertiary

Decarbonation, silicification,
argillization, sulfidation

Arsenian pyrite and marcasite,
arsenopyrite, native arsenic, orpi-
ment, realgar, stibnite, cinnabar,
thallium-sulfides, quartz, barite,
calcite

Mainly in arsenian pyrite and
marcasite as submicron inclusions
and solid solution

200+50°C
424 equiv. wt% NaCl
Moderately acidic 4 to 5.5

Variably exchanged meteoric in
most districts; metamorphic or
magmatic and meteoric at Getchell

Sulfidation, cooling, dilution,
boiling

Calcareous marine sedimentary
rocks

No consistent spatial or genetic
relationship

Intersections of near vertical
faults and fractures with perme-
able reactive strata

Cretaceous

Silicification, argillization,
sulfidation

Arsenian pyrite, arsenopyrite,

orpiment, realgar, stibnite, cinna-
bar, thallium sulfides, quartz, cal-

cite

Submicron inclusions in arsenian

pyrite and arsenopyrite

200+50°C
5+4 equiv. wit% NaCl
Moderately acidic 4 to 6

Variably exchanged meteroric

Sulfidation, cooling, dilution

Calcareous marine sedimentary
rocks and oolitic limestone

No consistent spatial or genetic
refationship

Intersections of near (thrust) faults
and fractures with permeable
reactive strata

Cretaceous?

Carbonatization, sericitization,
chloritization, argillization

Arsenian pyrite, arsenopyrite,
pyrite, magnetite, sphalerite, cal-
copyrite, stibnite, quartz, calcite

Submicron inclusions in arsenian
pyrite and arsenopyrite, electrum

200£50°C
0.0~4.8 equiv. wt% NaCl
Moderately acidic 4 to 6

Variably exchanged meteroric

Sulfidation, cooling, dilution?
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